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INTRODUCTION 
Construction and maintenance work zones have traditionally been hazardous 
locations within the highway environment. Studies have shown that accident 
rates at construction and maintenance work zones are higher than similar 
periods before work zones were set up (1,2,3). Among the many factors that 
have been cited as reasons for the increase in accident rates are; 
inappropriate use of traffic control devices, poor traffic management, 
inadequate layout of the overall work zone, and a general misunderstanding of 
the unique problems associated with construction and maintenance work zones. 
Proper interpretation of traffic control details and usage of traffic 
control devices are necessary to alert drivers of impending conditions, warn 
them of hazards, and direct them through work zones. 
A significant amount of research has been completed in the area of safety 
associated with construction and maintenance work zones. Proper use of 
traffic control devices, work activity scheduling, and personnel training have 
been areas of emphasis in previous studies. Training courses developed and 
presented by the Federal Highway Administration have addressed many of the 
problems associated with work zones. In addition, most state highway agencies 
have devoted considerable attention to their work-zone traffic control 
policies and training of their employees. 
Even with the problems of work zone safety being given considerable 
attention, there is still a distinct need for improvement. This need is 
related to the shift from building new facilities to the improvement of 
existing facilities. There have also been recent increases in the volumes of 
traffic and changes in the composition of the traffic stream. On the 
interstate system, major reconstruction and resurfacing projects have had to 
contend with overall increases in volume of traffic and percentages of trucks. 
The size, weight, and handling characteristics of trucks require that 
additional consideration be given to these vehicles in work zones. It has 
been shown that large trucks are involved in fewer accidents per mile of 
travel than were passenger cars; however, their involvement rate in fatal 
accidents is almost twice that of passenger cars (4,5). 
Training of personnel involved with construction and maintenance work 
zones has also been given a significant amount of attention. Varying levels 
of training have been offered and benefits have been realized. Development of 
traffic control plans are usually the responsibility of design and traffic 
engineers. It has been recognized that design and traffic engineers along 
with the resident engineers on the job site need to be completely familiar 
with proper usage of appropriate traffic control devices. The devices are 
necessary to alert drivers of impending conditions, warn them of hazards, and 
direct them through the proper path. Others involved in work zone safety are 
highway agency employees responsible for traffic control during maintenance 
operations and construction company employees responsible for providing 
traffic control. The efforts of this research were directed at identifying 
and offering solutions to problems that confront personnel involved with 
traffic control for construction and maintenance operations •• pa 
DATA COLLECTION 
Statewide Work Zone Accidents 
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Accident data were collected from the Kentucky Accident Reporting System 
(KARS) computer file for the time period of 1983 through 1986. Only those 
accidents with "road under construction" listed as an environmental 
contributing factor were identified and summari~ed. In addition, copies of 
the accident reports were obtained to determine more details about the 
accident from the written description part of the report. 
Case Study Locations 
The objective of this phase of the study was to collect data to document 
the types of traffic control being used and to follow up with the collection 
of accident data both in the field and through computer accident records at 20 
case study locations. Field inspections were accomplished in the summer 
construction seasons of 1986 and 1987. Existing traffic control was 
documented by written descriptions and photographs at 18 of the 20 case study 
locations. The case study locations included projects ranging from 
construction of a bridge on County Road 5001 in Harrison County to a spot 
pavement replacement project over 50 miles of I 75 in Whitley and Laurel 
Counties. 
A request was made for the resident engineer on each project to provide 
accident report forms when an accident occurred in the field; however, very 
few reports were received and it became necessary to rely on centralized 
computer accident records. Computer searches were made and output was 
produced during a three-year period before the work zone was in place and then 
during the time work was occurring. 
Additional information related to traffic control was obtained from the 
contract proposal. Bid tabulations for each project were examined and both 
lump sum and incidental bid items related to maintaining and controlling 
traffic were summarized. 
ANALYSIS AND RESULTS 
Statewide Work Zone Accidents 
The total number of statewide accidents for 1983 through 1986 in which 
''road under construction" was given as an environmental contributing factor is 
given in Table 1. There has been some variation over the four-year period 
with an average of about 500 accidents per year. These are the accidents in 
which the investigating officer listed road construction as a contributing 
factor and., therefore, would not include all accidents occurring in work 
zones. In the four year period, there was 19 fatalities resulting from 18 
fatal accidents and 883 injuries or about 220 injuries per year. Of the 18 
fatal accidents, eight were single vehicle, eight were multiple vehicle, and 
two involved a pedestrian (one was a construction worker) (Table 2). 
The routes with the highest number of work zone accidents are listed in 
Table 3, and accidents by route designation are tabulated in Table 4. Most 
accidents occurred on interstates (about one-third) with the largest number 
occurring on Interstate 75 (I 75). Fourteen percent of the accidents occurred 
on non-state maintained streets. 
The counties with the largest number of work zone accidents are given in 
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Table 5 and compared with counties with the highest number of total accidents. 
The two lists are similar. The differences generally involve counties with 
interstates which had a higher number of work zone accidents than would be 
expected considering total accidents. 
The accident report listed the nearest city to the accident. The cities 
listed most often are given in Table 6. As would be expected, Louisville was 
noted most often. Several other cities, such as Florence and Elizabethtown, 
had a high number of accidents because of their proximity to an interstate. 
Several characteristics of work zone accidents and total statewide 
accidents were compared (Table 7}. There was a substantially higher 
percentage of work zone accidents between June and October compared to 
statewide accidents which would be expected since those months correspond to 
the construction season. There was no general trend when time of day was 
compared. The largest difference was for the 9:00 a.m. to 11:59 a.m. time 
period which had a higher percentage of work zone accidents. There was a 
smaller percentage of work zone accidents occurring on the weekend compared to 
statewide accidents which would be related to less work zone activity on the 
weekend. Work zone accidents were found to be more severe. The percentage of 
work zone accidents occurring in rural areas was much higher and the 
percentage in business and residential areas much lower than that for all 
accidents. The percentage of work zone accidents during wet or snow or ice 
roadway conditions was low which would be related to less activity during such 
conditions. When road character was considered, it was found that a higher 
percentage of work zone accidents involved a curve. This shows the importance 
of providing adequate sight distance. There was a smaller percentage of work 
zone accidents occurring during non-daylight hours which again would be 
related to the amount of activity. 
A comparison of work zone and all accidents by type of accident is given 
in Table 8. A much higher percentage of work zone accidents occurred on a 
roadway section or mid-block and a lower percentage at an intersection 
compared to all accidents. The most common work zone accident was a rear end 
or same direction sideswipe accident on a roadway section or mid-block. There 
was also higher percentages of single vehicle "ran off the road" and 
"collision with a non-fixed object" types of accidents in work zones compared 
to all accidents. 
The contributing factors, as given on the police report, of work zone 
accidents compared to statewide accidents is given in Table 9. When human 
factors were considered, the largest difference was a higher percentage of 
work zone accidents involving "following too close" as a contributing factor. 
The percentage of accidents involving unsafe speed was slightly higher for 
work zone accidents compared to all accidents. It was also found that there 
was a lower percentage of accidents involving alcohol in the work zone 
accidents. The vehicular factors were similar with slightly lower 
percentages generally noted for work zone accidents. There were also 
generally lower percentage involvement for environmental factors (other than 
road construction} for work zone accidents, especially for the "slippery 
surface" factor. Exceptions where the percentage was higher for work zone 
accidents included "debris in roadway", "shoulders defective", and "holes/deep 
ruts/bumps". 
An attempt was made to classify each accident by type of work zone (Table 
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10). The work zone categories were construction, maintenance, and utility. 
The type of work zone could not be determined in many accidents, but in those 
for which it could be determined, the most common work zone involved 
construction. Maintenance work zones followed with only a small percentage of 
accidents identified as occurring in a utility work zone. Most of the 
construction work zone accidents were on interstates. The high percentage of 
accidents in construction work zones, compared to maintenance and utility work 
zones, would be related to higher exposure (both in terms of length of work 
and traffic volume). 
The description of each accident was reviewed to determine the work zone 
related factor that contributed to the accident. Factors were identified in 
about three-fourths of the accidents (as shown in Table 11). The most common 
factor was congestion which agrees with the previous finding that rear end 
accidents are the most common type of accident in work zones. Restricted lane 
width was the second most common factor found. There were several accidents 
involving either hitting or being hit by construction equipment. Another 
common factor related to the condition of the pavement surface and involved 
either a material such as gravel or oil on the roadway, an uneven pavement 
(including potholes and pavement removal), and a pavement (shoulder) dropoff. 
There were several accidents related to a flagger or construction worker. The 
most common involved a communication problem between the driver and flagger. 
Another common factor involved a vehicle merging too late. 
The severity of the accidents associated with each factor given in Table 
11 were related using a Severity Index (SI). The SI is calculated by dividing 
the number of ''Equivalent Property-Damage-Only" (EPDO) accidents by the total 
number of accidents. As average accident severity increases, the SI 
increases. EPDO is equal to 9.5 times the number of fatal or incapacitating 
injury accidents plus 3.5 times the number of non-incapacitating or possible 
injury accidents plus the number of ''no injury'' accidents. The highest 
severity involved the water pooling and shoulder dropoff accidents. Accidents 
involving running off the road in a detour were also severe. 
The accident severity of the work zone accidents were related to several 
variables (Table 12) using the Severity Index, the percentage of fatal or 
serious injury accidents, and the percentage of injury or fatal accidents. 
When type of work zone was considered, the most severe accidents were in 
construction work zones with the least severe in utility work zones. This 
would probably be related to the traffic speeds. When location in the work 
zone was considered, the most severe accidents occurred in the advance warning 
area. The most severe type of accident involved a pedestrian. Other severe 
types of accidents were head-on, overturning in the roadway, single vehicle 
''ran-off-the-road'', and fixed object. The most common accident types (rear 
end and same direction sides~ripe) were not as severe. Accidents involving 
trucks were more severe than those in which a truck was not involved. 
Accidents during darkness, with no lighting, were more severe than accidents 
during daylight hours or darkness, with roadway lighting. Accidents in rural 
areas were more severe than those in business or residential areas which would 
be related to traffic speeds. 
When adequate information was available, the location of the accident in 
the work zone was determined (Table 13). The large majority of accidents 
occurred in the work area, followed by accidents in the transition. 
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In the four-year study period, there were 18 accidents involving a 
pedestrian or construction worker. As shown in Table 14, five of these 
accidents involved a pedestrian, nine involved a construction worker,and four 
involved a flagger. These 18 accidents resulted in two fatalities. 
There was a high percentage of accidents in work zones involving trucks. 
A truck was either a single unit or combination truck. The percentage of work 
zone accidents involving trucks was 25.7 percent compared to 9.6 percent of 
all accidents. A work zone was listed as a factor in 0.4 percent of all 
accidents compared to 1.0 percent of all truck accidents. The severity of 
accidents involving trucks in work zones was higher than statewide truck 
accidents. The percentage of injury or fatal accidents was about 29 percent 
for work zone accidents compared to 19 percent for all truck accidents. 
Case Study Locations 
As noted previously, there was a wide range of projects selected as the 
20 case study locations. Even though the types of projects varied 
considerably, most traffic control operations were categorized as either 
single-lane closures on multilane roadways (eight projects) or two-lane, two-
way operations (five projects). Two of the eight projects involving single-
lane closures also included multilane closures on multilane roadways. There 
were three bridge construction projects with two-lane detours, and four 
projects involving two-lane roadway reconstruction which necessitated 
diversion of the traffic from old to new sections of road and then back to the 
old sections at various times in the project. Two of the four projects 
involving two-lane reconstruction also included single-lane closures with the 
use of temporary traffic signals. A summary of project description, county, 
route, project length, type of traffic control operation, and other 
identifying information is presented for each of the 20 projects in Table 15. 
The project beginning and ending dates show that work was accomplished between 
July 1985 and July 1988. All work was completed except for the interchange 
reconstruction at Slade on the Mountain Parkway which was scheduled to be 
completed by July 1, 1988. 
Additional information related to maintaining and controlling traffic was 
summarized in Table 16. The contract bid proposals showed that maintenance 
and control of traffic was bid as a lump sum item on all contracts with 
incidental traffic control devices also included for several projects. 
Incidental traffic control devices bid separately in the various contracts 
included flashing arrows, pavement markings, temporary traffic lights, 
temporary guardrail, concrete barrier walls, variable message signs, and 
tubular separation devices. 
The analysis of accidents at case study locations included the review and 
summary of accidents for three years before construction and the time period 
during construction. An effort was also made to extend the appropriate 
roadway section length to include accidents in the advance warning area. This 
made it necessary to extend the project limits one mile in each direction for 
the purpose of accident data collection. Presented in Table 17 is a listing 
of the case study locations with the highway section length defined by 
milepoint limits and the dates representing the time period for accident 
analysis. In some cases, the section length extended into other counties when 
one mile was added to each end of the project. 
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One of the basic means of evaluating the overall effectiveness of traffic 
. control at a work site is to compare accident statistics for some period 
before the work begins with a similar period during the work activity. As 
noted, the periods of analyses were three years before and during the 
construction work. In some cases, the time period of work zone activity was 
greater than one year, and in this situation, the before period of analysis 
was limited to three complete years of data before rather than overlapping 
into periods greater than one year. Table 18 is a summary of accident rates 
for each of the case study locations. 
Accident rates for the 19 case study locations (data were not available 
for CR 5001 in Harrison County) as shown in Table 18 vary from 35 accidents 
per 100 million vehicle miles IMVM) at Location 15 (Audubon Parkway in 
Henderson County) to 1,603 accidents per 100 MVM at Location 11 (Ky 1974 in 
Fayette County). Also presented in Table 18 are statewide average and 
critical accident rates for each highway type. Average and critical rates for 
various types of highways were determined as part of other research (4). In 
general, the critical rate for a type of highway is calculated using 
statistical tests to determine whether the accident rate for a specific class 
of highway is abnormally high compared to a predetermined average for highways 
with similar characteristics. F'or the types of highways included as case 
study locations, the statewide average rates ranged from 69 accidents per 100 
MVM for rural interstates to 802 accidents per 100 MVM for four-lane, 
undivided roads in urban areas. Critical rates ranged from 74 accidents per 
100 MVM for a section of !75 in Whitley and Laurel Counties to 963 accidents 
per 100 MVM for KY 1974 (Tates Creek Road) in Fayette County. 
At 14 of the 19 case study locations where accident rates were 
calculated, rates were less for the three-year "before period" than they were 
during the time of construction. The five locations where rates were greater 
before than during construction included the following: 1) Location 7, US 27 
in McCreary County; 2) Location 10, KY 90 in Barren County; 3) Location 15, 
Audubon Parkway in Henderson County; 4) Location 18, !75 in Whitley and Laurel 
Counties; and 5) Location 20, Bluegrass Parkway in Nelson and Washington 
Counties. There were not large differences when "before rates" exceeded 
"during rates" except at the site on US 27 in McCreary County. Here the 
accident rate before construction was 220 accidents per 100 MVM as compared to 
76 accidents per 100 MVM during construction. The project covered 3.8 miles 
and the average number of accidents in the ''before period'' was 11 per year 
compared to 5 per year during construction. This was the only location of the 
five where numbers of accidents before were much greater than during 
construction. Of the five locations where "before rates" exceeded "during 
rates," only the Bluegrass Parkway site had rates greater than the statewide 
average. However, in this case the rate at the site on the Bluegrass Parkway 
was less than the statewide critical rate for parkways. Detailed information 
needed for accident rate calculations, including the numbers of accidents per 
year, are presented in Table 19. It should be noted that numbers of accidents 
were tabulated for total days of construction, which in some cases exceeded a 
complete year. 
When analyzing those 14 locations where accident rates during 
construction exceeded those prior to construction, it was found that 10 of the 
14 had rates during construction that exceeded statewide averages for their 
respective highway type. In addition, 6 of the 14 locations had rates during 
6 
construction that exceeded statewide critical rates. Of those 10 locations 
where rates during construction exceeded statewide averages, there were also 5 
sites where rates before construction exceeded statewide averages. This is an 
indication that there were some problems at these locations before 
construction began. In addition, there were two locations (I65 in Hardin 
County and KY 80 in Floyd County) where the accident rate before construction 
also exceeded the critical accident rate for similar highway types. Part of 
the accident problem at the I65 location could have been related to 
construction activity that apparently took place during the before period of 
analysis. In the before period there were 29 construction-related accidents 
(average of 10 per yearly period) as compared to 9 during the period of 
construction for the project being evaluated in this analysis. 
Only four case study locations had accident rates during construction 
that met the conditions of exceeding the statewide critical rate and the 
comparable "before period" not exceeding the statewide critical rate. These 
locations were: 1) Location 6, US 31E in Nelson County, 2) Location 8, US 42 
in Boone-Gallatin Counties, 3) Location 11, KY 1974 in Fayette County, and 4) 
Location 19, Western Kentucky Parkway in Muhlenburg-Ohio Counties. At 
Location 6 and Location 8, there were no work-zone accidents in either the 
"before or during" period of analysis. This would indicate problems related 
to factors other than construction activity. However, at Location 11 (KY 1974 
in Fayette County), there were 10 construction-related accidents that were 
identified from the total of 102 accidents during the construction period. 
This was the only urban site among the 20 locations and most of the accidents 
were congested-related. At Location 19 (Western Kentucky Parkway in Ohio 
County) , there were 9 of 34 accidents identified as construction-related 
during the construction period. In both cases, there were no construction-
related accidents during the "before period". A summary of accidents by case 
study location is presented in Table 20. This table shows the total number of 
accidents, work zone accidents, and accidents by severity for before and 
during construction. 
Additional analyses were performed with emphasis on work zone-related 
accidents. Those accidents with "road under construction" listed as a 
contributing factor were tabulated for each case study location (Table 21 and 
22). Presented in Table 21 is a summary of frequency of occurrences of work 
zone accidents by several conditions or characteristics. Included are light 
conditions, surface conditions, severity, total vehicles, road character, and 
type of vehicle. It was observed that most work-zone accidents occurred 
during the day when road surfaces were dry. There were 69 property damage 
accidents, 37 injury accidents, and 1 fatal accident. Total vehicles involved 
was 180 which means that most collisions were multiple vehicles. Of the 99 
work-zone accidents, 78 (79 percent) occurred on sections of road categorized 
as straight and level or straight and grade. Of the 180 vehicles involved in 
99 accidents, 131 were cars and 32 were trucks. 
The analysis of types of accidents showed that the most frequently 
occurring were sideswipes and rear-end collisions (Table 22). There were also 
a large number of collisions with fixed or non-fixed objects. Also shown in 
Table 22 are work-zone accidents tabulated by contributing factors. "Driver 
inattention" was the most frequently listed factor, followed by "failure to 
yield right-of-way", and "following too close." 
Previously discussed were case study locations where accident rates 
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during construction exceeded the statewide critical accident rate. Location 
11 (KY 1974 in Fayette County) and Location 19 (Western Kentucky Parkway in 
Ohio Count) were cited as possible problem locations because of the relatively 
large number and high rate of work-zone accidents. It is interesting to note 
that KY 1974 in Fayette County is in an urban area with fairly high volumes of 
traffic and the types of accidents are very representative of that type of 
congested area (rear end collisions, sideswipes, vehicles leaving private 
drive). Somewhat in contrast is the location on the Western Kentucky Parkway 
which is very representative of a low-volume, rural road. Most work-zone 
accidents at this location were run-off-road, or collisions with some type of 
object. 
Traffic control at the work zone was documented for 18 of the 20 sites. 
Signs and markings appeared to be in general conformance with the Manual on 
Uniform Traffic Control Devices (MUTCD) and the Kentucky Department of 
Highways' Standard Drawings. 
Examples of the traffic control devices used for the different types of 
projects included as case study locations are presented in Appendix A. 
Results from the field inspections include the following; a list of signs and 
devices used, photographs showing the sequence of control devices approaching 
the projects, and applicable Standard Drawings or figures from the MUTCD as 
referenced in the project Traffic Control Plan. 
The most common type of project included in this analysis was the single-
lane closure on a multilane roadway (Locations 3,4,11,18,19 and 20). An 
example of this type of operation was the spot pavement replacement and joint 
sealing projects on I75 in Whitley and Laurel Counties (Location 3). The 
Kentucky standard Drawing applicable for this project was the Lane Closure 
Case II (Drawing No. TSC-210-03) as shown in Figure 1. Included in Appendix A 
is a series of photographs showing the signs and devices used at the I75 site. 
Another type of traffic control operation that was used on the two I65 
projects in Hardin County (Locations 1 and 2) was multilane closures on a 
multilane roadway. The project proposal made reference to the multilane 
closure drawing in the MUTCD which is shown in Figure 2. These two projects 
were a combination of single-lane closures and multiple lane closures. 
Less frequently used but requiring considerable attention in terms of 
traffic control are two-lane, two-way operations (TLTWO). Included as case 
study locations were five of this type (Locations 13, 14, 15, 16, and 17). 
The applicable Standard Drawing for traffic control at a TLTWO is shown as 
Figure 3. A wide range of devices was used to separate the two directions of 
traffic flow at the locations inspected. At a culvert failure repair site on 
KY 80 in Floyd County (Location 13), metal drums were used as channelizing 
devices and a concrete barrier was used as the separation device (Figure 4). 
On the interchange reconstruction project on the Mountain Parkway in Powell 
County (Location 14), Type II barricades were used as channelizing devices and 
a concrete barrier was used for separation (Figure 5). A series of 
photographs showing the eastbound approach to this project is presented in 
Appendix A. Flexible tubular markers were used as separation devices in 
conjunction with metal drums for channelization at Location 15 (Audubon 
Parkway in Henderson County - Figure 6) and at Location 16 (Western Kentucky 
Parkway in Ohio County- Figure 7). A unique procedure for a TLTWO project 
was used on I 75 in Scott County (Location 1). Two interchanges were being 
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reconstructed near the Toyota development and it was necessary to close one 
direction of I 75 when the bridge overpasses had to be rebuilt. A decision 
was made to perform the work during daylight hours and use traffic cones as 
channelization and separation devices (Figures 8 and 9). When work on the 
bridge required closure of both lanes in one direction on I 75, the cones were 
set and removed during the same day. Over a four month period at one of the 
interchanges, TLTVO were put in place on 22 days. 
Another type of traffic control used on projects evaluated in this study 
was a two-lane detour. There were three bridge construction projects on two-
lane roads that used detours as traffic control (Locations 5, 6, and 8). The 
Standard Drawing applicable for this type of operation is presented in Figure 
10. The example of a detour on a two-lane roadway (Location 6, US 31E in 
Nelson County) is presented in Appendix A. 
The last major type of traffic control evaluated was single-lane closures 
and traffic diversion on two-lane roadways (Locations 7, 9, 10, and 12). A 
variety of traffic control strategies are required to accommodate the 
necessary lane closures and detours on these projects. The Standard Drawing 
for a single-lane closure on a two-lane road is shown as Figure 11. Selected 
as an example for presentation of the overall control devices in Appendix A 
was Location 9 (KY 90 in Metcalfe County). This location was somewhat unique 
in that temporary traffic signals were used at lane closures over bridges. 
SUMMARY OF RESULTS AND CONCLUSIONS 
It has been assumed that numbers and rates of accidents increase in work 
zones. This may be the case under some conditions; however, there appears to 
be indications that efforts to create safer work zones have been successful in 
recent years. Even'though the level of construction and maintenance activity 
is higher and traffic volumes have increased, there have not been significant 
increases in work zone accidents. 
Following is a list of conclusions reached from the analysis of work-zone 
accidents for the period 1983 through 1986. 
1) The number of accidents coded on police reports as occurring in work 
zones has remained at approximately 500 per year. 
2) Most work-zone accidents occur on interstate routes which apparently 
have increased levels of maintenance and construction activity and 
higher traffic volumes. 
3) Work-zone accidents were found to be more severe than other 
accidents. Those types most severe involved water-pooling and 
shoulder dropoff accidents. Additional analyses related to severity 
showed that accidents during darkness and those involving trucks were 
more severe. Also, those accidents occurring in the advance warning 
area were more severe. 
4) The percentage of work-zone accidents involving rear-end or same 
direction sideswipe was almost three times the statewide percentages. 
5) When summarizing contributing factors as recorded by the 
investigating officer, the greatest difference when compared to 
statewide accidents was a higher percentage of work-zone accidents 
with "following too close" as a contributing factor. 
6) A separate analysis of factors contributing to work-zone accidents 
revealed congestion as the most common factor. Other frequently 
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occurring factors are "struck or avoiding construction equipment," 
"material such as gravel or oil on roadway," "related to flagger," 
and "vehicle merging too late." 
7) In the four-year period of analysis, there were 18 accidents and 2 
fatalities involving a pedestrian or construction worker. 
8) There was a high percentage of accidents in work zones involving 
trucks (25.7 percent) as compared to all accidents (9.6 percent). 
The second phase of the study involved evaluation of traffic control and 
accident analysis at 20 case study locations. Following is a summary of 
results and conclusions from the analysis of case study locations. 
1) The 20 case study work-zone sites were categorized as single-lane 
closures on multilane roadways (6 sites); multilane closures on 
multilane roadways (2 sites); two-lane, two-way operations (5 sites); 
two-lane detours (3 sites); and single-lane closures and route 
diversions (4 sites). 
2) For all 20 projects, traffic control was bid as a lump sum item with 
several projects also having bids for incidental traffic control 
devices. 
3) Accident analyses included a three-year period before construction 
and the time period during construction. 
4) Accident rates during construction were calculated and they varied 
from 36 accidents per 100 MVM on the Audubon Parkway in Henderson 
County to 1,603 accidents per 100 MVM on KY 1974 in Fayette County. 
5) At 14 of the 19 locations where accident rates were calculated, rates 
during construction exceeded those in the "before period." 
6) Of the five locations where "before rates" exceeded "during rates," 
only Location 20 on the Bluegrass Parkway had rates greater than the 
statewide average. 
7) When analyzing those 14 locations where accident rates during 
construction exceeded those prior to construction, it was found that 
10 of the 14 had rates during construction that exceeded statewide 
averages for their respective highway type. In addition, 6 of the 14 
locations had rates during construction that exceeded statewide 
critical rates. 
8) Only four case study locations had accident rates during construction 
that met the conditions of exceeding the statewide critical rate and 
the "before period" not exceeding the statewide critical rate. At 
two of these four locations, there were no work-zone accidents which 
indicates problems other than construction activity. 
9) Numbers and rates of accidents at two locations (KY 1974 in Fayette 
County and Western Kentucky Parkway in Ohio County) indicated 
possible work zone problems; however, the traffic control appeared to 
be standard in both cases. 
10) The analysis by accident type showed that the most frequently 
occurring were sideswipes and rear-end collisions. 
11) Contributing factors most frequently listed were "driver 
inattention," "failure to yield right-of-way," and "following too 
close." 
12) Documentation of traffic control at 18 of the 20 locations revealed 
general conformance with the Manual on Uniform Traffic Control 
Devices and the Kentucky Department of Highways' Standard Drawings. 
13) Two-lane, two-way operations were used successfully at five case 
study locations. Of particular interest were the three types of 
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devices (concrete barrier, traffic cones, flexible tubular markers) 
used to separate opposite directions of traffic flow. 
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TABLE 1. WORK ZONE ACCIDENTS BY YEAR 
=========================================================== 
YEAR 
1983 
1984 
1985 
1986 
TOTAL 
ACCIDENTS 
449 
551 
493 
520 
TABLE 2. TYPE OF FATAL ACCIDENT 
FATALITIES 
2 
7 
5 
5 
INJURIES 
214 
257 
185 
227 
========================================================= 
TYPE OF ACCIDENT 
Single Vehicle 
Multiple Vehicle 
Rear End 
Head On 
Same Direction Sideswipe 
Opposing Left Turn 
Pedestrian 
12 
NUMBER 
8 
8 
3 
2 
2 
1 
2 
TABLE 3. ROUTES WITH HIGHEST NUMBER OF 
WORK ZONE ACCIDENTS 
============================================= 
ROUTE 
I 75 
Non State Route 
I 65 
us 23 
us 60 
I 64 
I71 
KY 864 
us 27 
us 25 
NUMBER OF 
ACCIDENTS 
405 
282 
202 
103 
67 
so 
43 
43 
36 
35 
TABLE 4. ACCIDENTS BY ROUTE DESIGNATION 
========================================================= 
ROUTE DESIGNATION 
Interstate 
us 
KY 
Parkway 
Not State Maintained 
NUMBER OF 
ACCIDENTS 
738 
535 
432 
13 
26 
282 
PERCENT 
36.7 
26.6 
21.5 
1.3 
14.0 
TABLE 5. COUNTIES WITH HIGHEST NUMBER OF ACCIDENTS 
============================================================================ 
COUNTY 
Jefferson 
Boone 
Kenton 
Fayette 
Hardin 
Bull itt 
Laurel 
Pike 
Grant 
Henderson 
WORK ZONE ACCIDENTS 
NUMBER OF PERCENTAGE OF 
ACCIDENTS ALL ACCIDENTS 
340 16.9 
174 8.6 
146 7.3 
127 6.3 
118 5.9 
87 4.3 
59 2.9 
48 2.4 
43 2.1 
42 2.1 
COUNTY 
Jefferson 
Fayette 
Kenton 
Daviess 
Warren 
Campbell 
Hardin 
McCracken 
Boone 
Madison 
STATEWIDE ACCIDENTS 
NUMBER OF PERCENTAGE OF 
ACCIDENTS ALL ACCIDENTS 
127,948 23.4 
46,367 8.5 
26,327 4.8 
16,666 3.0 
16' 471 3.0 
13,602 2.5 
11' 902 2.2 
11' 811 2.2 
11' 671 2.1 
10,096 1.8 
----------------------------------------------------------------------------
TABLE 6. CITY NEAR HIGHEST NUMBER OF WORK ZONE ACCIDENTS 
========================================================= 
CITY 
Louisville 
Florence 
Lexington 
Elizabethtown 
Covington 
Shepherdsville 
London 
Henderson 
Walton 
Pikeville 
14 
NUMBER OF 
ACCIDENTS 
332 
121 
113 
88 
85 
75 
62 
38 
35 
34 
TABLE 7. COMPARISON OF WORK ZONE AND STATEWIDE ACCIDENTS 
FOR SEVERAL VARIABLES 
============================================================================== 
PERCENT OF TOTAL 
VARIABLE CATEGORY WORK ZONE ACCIDENTS STATEWIDE ACCIDENTS 
Month January 2.3 8.2 
February 1.8 7.4 
March 4.1 7.4 
April 6.1 7.9 
May 8.9 8.8 
June 12.9 8.2 
July 11.8 8.0 
August 14.0 8.4 
September 11.0 8.1 
October 12.6 8.9 
November 9.4 8.8 
December 5.0 9.8 
Time of Day Midnight - 2:59 am 4.9 5.3 
3:00 am - 5:59 am 3.7 2.6 
6:00 am - 8:59 am 11.1 10.1 
9:00 am - 11:59 am 19.2 14.7 
Noon - 2:59 pm 22.0 20.2 
3:00 pm - 5:59 pm 22.5 24.2 
6:00 pm - 8:59 pm 10.4 13.7 
9:00 pm - 11:59 pm 6.3 9.2 
Day of Week Monday 9.3 10.3 
Tuesday 14.0 14.2 
Wednesday 16.0 13.9 
Thursday 16.2 13.8 
Friday 15.7 14.2 
Saturday 17.1 18.3 
Sunday 11.7 15.2 
Severity Fatal 0.9 0.5 
Injury 27.4 21.7 
Property Damage 71.7 77.8 
Only 
Land Use Rural 54.9 30.1 
Business 28.8 41.4 
Industrial 1.9 0.9 
Residential 13.3 21.6 
School 0.7 2.2 
Park o. 3 0.4 
Private Property 0.2 3.3 
-----------------------------------------------------------------------------
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TABLE 7. COMPARISON OF WORK ZONE AND STATEWIDE ACCIDENTS 
FOR SEVERAL VARIABLES (continued) 
============================================================================== 
VARIABLE 
Surface 
Condition 
Road 
Character 
Light 
Condition 
CATEGORY 
Dry 
Wet 
Snow-Ice 
Slush 
Muddy 
Straight-Level 
Straight-Grade 
Straight-Hill Crest 
Curve-Level 
Curve-Grade 
Curve-Hill Crest 
Daylight 
Dawn 
Dusk 
Dark-Lights On 
Dark-No Lighting 
PERCENT OF TOTAL 
WORK ZONE ACCIDENTS STATEWIDE ACCIDENTS 
84.7 72.8 
14.1 20.1 
0.6 6.8 
0.2 0.2 
0.4 0.1 
56.3 62.4 
21.8 17.9 
2.2 3.0 
9.9 7.6 
8.4 8.0 
1.3 1.2 
76.3 70.4 
1.2 1.2 
1.8 2.5 
6.5 13.3 
14.1 12.5 
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TABLE 8. COMPARISON OF ACCIDENT DESCRIPTION 
============================================================================= 
DIRECTIONAL 
ANALYSIS 
Intersection 
Angle 
Rear End 
Opposing Left Turn 
Opposite Direction 
Fixed Object 
Single Vehicle 
Pedestrian 
Vehicle Backing 
Same Direction Sideswipe 
Roadway Section or Kid-Block 
Rear End 
Head-On 
Same Direction Sideswipe 
Opposite Direction Sideswipe 
Entering or Leaving Entrance 
Pedestrian 
Fixed Object 
Collision - Not Fixed Object 
Single Vehicle - Ran Off Road 
Overturned in Roadway 
Bridge Related Accidents 
Interchange Ramp Accidents 
Miscellaneous Accidents 
Parking Lot 
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PERCENT OF TOTAL 
WORK ZONE 
ACCIDENTS 
8.6 
2.0 
1.2 
0.5 
0.2 
0.3 
0.1 
0.7 
0.9 
27.3 
1.5 
14.2 
3.2 
2.5 
0.6 
5.8 
5.9 
9.6 
0.8 
1.1 
2.2 
0.6 
0.0 
STATEWIDE 
ACCIDENTS 
14.0 
6.2 
1.1 
0.9 
1.1 
0.1 
0.2 
0.6 
2.0 
10.1 
1.4 
4.8 
4.5 
5.7 
0.9 
10.4 
0.8 
4.7 
0.8 
0.3 
0.4 
13.4 
13.3 
TABLE 9. COMPARISON OF WORK ZONE AND STATEWIDE ACCIDENTS 
BY CONTRIBUTING FACTOR 
============================================================================= 
CONTRIBUTING 
FACTORS 
Human 
Unsafe Speed 
Failed to Yield Right-of-Way 
Following Too Close 
Improper Passing 
Disregard Traffic Controls 
Turning Improperly 
Alcohol Involvement 
Drug Involvement 
Sick 
Fell Asleep 
Lost Consciousness 
Driver Inattention 
Distraction 
Physical Disability 
Vehicular 
Brakes Defective 
Headlights Defective 
Other Lighting Defects 
Steering Failure 
Tire Failure/Inadequate 
Tow Hitch Defective 
Over or Improper Load 
Oversized Load 
Environmental 
Animal's Action 
Glare 
View Obstructed/Limited 
Debris in Roadway 
Improper/Non-Working Traffic Controls 
Shoulders Defective 
Holes/Deep Ruts/Bumps 
Road Under Construction/Maintenance 
Improperly Parked Vehicle 
Fixed Object 
Slippery Surface 
Water Pooling 
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PERCENT OF TOTAL 
WORK ZONE 
ACCIDENTS 
10.4 
14.9 
11.6 
1.2 
3.0 
1.8 
3.9 
0.1 
0.0 
1.4 
0.1 
31.5 
2.7 
0.1 
1.4 
0.0 
0.2 
0.3 
0.7 
0. 3 
0.2 
0.1 
0.0 
0.3 
2.0 
0.7 
0.2 
0.6 
0.8 
100.0 
0. 3 
0.1 
1.7 
0.3 
STATEWIDE 
ACCIDENTS 
8.0 
16.3 
4.3 
1.3 
2.7 
2.7 
6.2 
0.2 
0.1 
1.0 
0.2 
29.1 
1.9 
0.3 
2.0 
0.1 
0.3 
0.4 
0.9 
0.1 
0.2 
0.1 
1.8 
0.7 
3.6 
0.4 
0.2 
0. 3 
0.2 
0.4 
0.5 
0.2 
10.3 
0.6 
TABLE 10. ACCIDENTS BY TYPE OF WORK ZONE 
============================================================ 
TYPE OF 
WORK ZONE 
Construction 
Maintenance 
Utility 
Maintenance or 
Undetermined 
Utility 
NUMBER OF 
ACCIDENTS 
1104 
297 
62 
127 
423 
PERCENT 
OF TOTAL 
54.8 
14.8 
3.1 
6.3 
21.0 
PERCENT 
OF KNOWN 
69.4 
18.7 
3.9 
8.0 
TABLE 11. FACTORS CONTRIBUTING TO WORK ZONE ACCIDENTS 
============================================================================== 
FACTOR 
Congestion 
Restricted Lane Width 
Struck or Avoiding Construction Equipment 
Material such as Gravel or Oil on Roadway 
Related to Flagger (such as Communication Problem) 
or Construction Worker 
Vehicle Merging Too Late 
Uneven Pavement (including Potholes and Pavement 
Removal) 
Vehicle Travelling on Lane Closed to Traffic 
View Obstructed 
Pavement Dropoff (Shoulder) 
Lane Blocked 
Struck by Construction Vehicle or Equipment 
Lack of Proper Traffic Control 
Ran off Road in Detour 
No Merge Lane 
Manhole Cover 
Water Pooling 
NUMBER OF SEVERITY 
ACCIDENTS PERCENT INDEX* 
484 
188 
113 
108 
107 
104 
78 
54 
53 
52 
51 
45 
34 
30 
25 
12 
9 
24.0 
9.3 
5.6 
5.4 
5.3 
5.2 
3.9 
2.7 
2.6 
2.6 
2.5 
2.2 
1.7 
1.5 
1.2 
0.6 
0.4 
2.12 
1. 76 
1. 71 
2.47 
2.23 
1.64 
2.58 
2.19 
1. 74 
3.11 
1.41 
1.47 
1. 74 
2.92 
2.28 
1.62 
3.61 
* The Severity Index (Sil is calculated by dividing the number of "Equivalent-
Property-Damage-Only (EPDO) accidents by the total number of accidents. As 
average accident severity increases, the SI increases. EPDO is equal to 
9.5 times the number of fatal or incapacitating injury accidents plus 3.5 
times the number of non-incapacitating or possible injury accidents plus the 
number of "no injury" accidents. 
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TABLE 12. ACCIDENT SEVERITY VERSUS SEVERAL VARIABLES 
====================================================================================== 
VARIABLE 
Type of Work Zone 
Location in Work 
Zone 
Type of Accident 
Vehicle Type 
Light Condition 
Land Use 
Year 
CATEGORY 
Construction 
Maintenance 
Utility 
Advance Warning 
Transition 
Work Area 
Intersection 
Road Section or Mid-Block 
Rear End 
Head On 
Same Direction Sideswipe 
Opposite Direction Sideswipe 
Enter or Leave Entrance 
Pedestrian 
Fixed Object 
Collision-Not Fixed Object 
Single Vehicle-Run Off Road 
Overturned in Roadway 
Vehicle Backing 
Bridge Related 
Interchange Ramp 
Miscellaneous 
Truck Involved 
Truck Not Involved 
Daylight 
Dawn-Dusk 
Darkness-Lighted 
Darkness-No Lights 
Rural 
Business 
Residential 
1983 
1984 
1985 
1986 
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PERCENT 
FATAL OR 
SERIOUS 
INJURY 
8.2 
6.4 
3.2 
8.8 
6.3 
8.2 
4.0 
7.7 
6.0 
31.3 
2.8 
6.2 
2.0 
66.7 
12.0 
6.8 
15.0 
11.8 
0.0 
8.7 
8.9 
0.0 
8.7 
6.5 
6.2 
11.5 
5.3 
12.0 
9.8 
2.6 
6.7 
7.8 
8.3 
5.3 
6.9 
PERCENT 
INJURY 
OR FATAL 
ACCIDENTS 
29.4 
30.0 
29.0 
37.2 
22.6 
31.5 
17.7 
29.7 
30.4 
61.2 
10.5 
26.2 
18.0 
100.0 
44.4 
22.9 
55.4 
70.6 
8.3 
30.4 
28.9 
0.0 
28.9 
28.1 
25.3 
37.7 
24.4 
43.8 
35.2 
20.6 
21.8 
28.1 
30.3 
27.8 
26.7 
SEVERITY 
INDEX 
2.25 
2.13 
1.92 
2.46 
1.94 
2.28 
1.68 
2.21 
2.12 
4.47 
1.43 
2.02 
1.57 
7.50 
2.83 
1.98 
3.29 
3.47 
1.21 
2.22 
2.26 
1.00 
2.25 
2.10 
2.00 
2.63 
1.93 
2.82 
2.47 
1.67 
1.95 
2.17 
2.26 
2.01 
2.08 
TABLE 13. ACCIDENTS BY LOCATION IN WORK ZONE 
===================================================================== 
LOCATION IN 
WORK ZONE 
NUMBER OF 
ACCIDENTS 
PERCENT 
OF TOTAL 
Advance Warning 
Transition 
Work Area 
Unknown 
113 
159 
1,089 
652 
TABLE 14. ACCIDENTS INVOLVING CONSTRUCTION 
WORKERS OR PEDESTRIANS 
================================================ 
Pedestrian 
Construction Worker 
Flagger 
NUMBER OF NUMBER OF 
ACCIDENTS FATALITIES 
5 
9 
4 
21 
1 
0 
1 
5.6 
7.9 
54.1 
32.4 
PERCENT 
OF KNOWN 
8.3 
11.7 
80.0 
TABLE 15. SUMMARY OF CASE STUDY LOCATION INFORMATION 
==========~==================================================================================================================================================== 
LOC. MILEPOINT PROJECT AWARD CONTRACT NUMBER OF TYPE OF DATE OF 
NO. PROJECT DESCRIPTION ROUTE COUNTY LIMITS LENGTH DATE AMOUNT LANES OPERATION SITE VISIT 
---------------------------------------------------------------------------------------------------------------------------------------------------------------
1. Grinding and texturing of PCC I 65 Hardin 96.6-103. D 6.40 4-8-86 552,824 One-lane 9-15-86 
pavement and replacement of seals 6 Lanes and Two-lane 
I From beginning of PCC pavement at closures 
mp. 97.58 to mp. 101.9 I 
2. Bituminous surface and incidental I 65 Hardin 90.1-99.1 8. 95 11-27-85 3,740,157 4 Lanes One-lane 6-10-86 
construction I From south end of 6 Lanes and Two-lane 
interchange with Western Ky. Parkway closures 
Sta. 48+54 to sta. 420+00 I 
3. Spot pavement replacement and I 75 Whitley 0.0-27.9 51.73 2-27-86 3,894, 013 4 Lanes One-lane 5-29-86 
joint sealing (From Tennessee state Laurel 27.9-50.8 closure 
line to south end of Rockcastle Rockcastle 50.8-51.7 
River Bridge I 
4. Restoration and rehabilitation Mtn. Pkwy. Clark 2.68-11.91 14.34 8-30-85 6,991,792 4 Lanes One-lane 5-28-86 
I From C!O Railroad Bridge Powell 11.91-17.02 closure 
Sta. 200+75 to Sta. 860+00 I 
5. Grade, drain and bituminous CR 5001 Harrison 0.170 2-24-86 303,757 2 Lanes Two-lane 5-22-86 
surface I Bridge and approaches detour 
over Mill Creek, 0. 76 mile 
east of Ky. 36 I 
6. Grade, drain and bituminous US 31E Nelson 20.47-22.47 2.00 8-14-85 543,859 2 Lanes !"·lane 5-15-86 
surface I Bridge and approaches detour 
at Cox Creek, 7.2 miles north 
of U.S. 62 in Bardstown I 
7. Grade, drain and bituminous us 27 McCreary 16.7-20.53 3.83 2-24-86 4,161,475 2 Lanes Two-lane 6-13-86 
surface I Whitley City-Somerset reconstruction 
Road from Parkers Lake to 0. 5 
mile south of Greenwood I 
8. Grade, drain and bituminous us 42 Boone 0.0-1.08 1. 08 2263,935 2 Lanes Two-lane 6-11-86 
surface I Bridge and approaches Gallatin 16.05-16.97 detour 
at Little South Fork, 0.3 
mile north of Gallatin Co. line I 
9. Grade, drain and bituminous Ky 90 Metcalfe 0.0-6.% 6.95 6-6-Bo 2,527,03!1 2 Lanes One-lane 6-10-86 
surface I Spot improvement at closure 
six locations from Mp. 0.42 to 5. 95 I 
10. Grade, drain and bituminous Ky 90 Barren 12.0-22.02 10.02 10-23-85 1 '606, 380 2 Lanes One-lane 6-10-86 
surface I Six sections of spot closure 
improvements from near Falling Timber 
Lick Creek to near Metcalfe Co. line I 
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TABLE 15. SlHWlY r:f CASE STOOY LOCATIOO ltfORIIATIOO (Cont. I 
===========================--=======:::===================================--===============================--========:::::::::::::::::::::::::::::::::: 
LOC. HILEPOINT PROJECT AIIARO CONTRACT NUll!fR [f TYPE r:f DATE r:f 
NO. PROJECT DESCRIPTION ROUTE ~TY LI"ITS LENGTH D.ITE Al'ru([ LANES !fERAT!ON SITE VISl 
------·----------------------------------------------------------------------·------------------------·--------·----
11. Grede, chin rod bituoinous Kr 1974 Fayette 7.G-9.0 2.00 6+85 2,582,051 2 l.fts Two-to-FOU' 5-23-86 
Slrfece ( On Tates Creek Pike lane 
froo near l'oen 0' war Blvd. reconstruct ion 
to ArtstronQ Hill Rd. I 
12. Construction of true!< clilbing lanes us 27 Harrison 10.0-14.0 4.00 2-24-86 1,894,075 2 Lanes Two-lane 5-22-86 
no. 9 end no. 11 ( North of reconstruction 
Cynthiana, Sto. 274+33 to 
sta. 382+50 I 
13. E1er9tncY lane closures ciJe Ky 80 Floyd 8.G-11.0 3.00 450,844 4 Lanes TLTWO 
to culvert failure 1,287,113 
14. Interchange reconstruction end "tn. Pkwy. Powell 30.0-35.9 5.90 8-22-86 5,344,2n 4 Lanes TLM 6-23-87 
construction of Rest Am facilities 
15. Correction of fill slides Audubon Pkwy. Henderson 10.5-15.88 5.38 12-12-86 584,846 4 l.fts TLM 6-19-87 
16. Landslide Repair W.K. Pkwy. Ohio 81.0-86.5 5.50 1,348,000 4 l.fts TLM 7-23-87 
17. Interchange construction I 75 Scott 127.2-131.2 4.00 2,409,566 TLTWO 5-26-87 
18. Bridie deck overlay I 75 lllitley 12.5-16.5 8.00 8-22-86 450,5'>0 4 Lanes One-lane 
Luel 28.5-32.5 closure 
19. Bituoinous SU"fece, guercrail, W.K. Pkwy. Ohio 64.6-65.7 19.40 6-20-86 7,822,023 4 Lanes One-lane 
end incidental construction ll.illenblrQ 65.6-83.9 clostre 
20. Bituoinous Slrfece, ~ail, B.G. Pkwy. WashinQton 38.2-39.3 4.80 7-25-86 1,425,000 4 Lanes One-lane 
rod incidental construction Nelson 39.2-42.9 closure 
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TABLE 16. SUMMARY OF PROJECT COST INFORMATION 
============================================================================================================================================== 
TOTAL MAINTAIN TEMPORARY TEMPORARY VARIABLE 
LOCATION CONTRACT & CONTROL FLASHING PAVEMENT TRAFFIC TEMPORARY MEDIAN MESSAGE TUBULAR 
NO. ROUTE AND COUNTY AMOUNT TRAFFIC ARROWS MARKINGS LIGHT GAURDRAIL BARRIER SIGN MARKERS 
---~------------------------------------------------------------------------------------------------------------------------------------------
1. I 65 , Hardin Co. 552,824 25,000 10,000 
2. I 65 , Hardin Co. 3, 740,157 50,000 5,700 
3. I 75 , Whitley - Laurel Co. 3,894,013 320,000 16,000 20,504 
4. Mtn. Pkwy. , Clark - Powell Co. 6, 991' 792 138,687 8,000 5,102 
5. CR 5001 , Harrison Co. 303,757 3,000 
6. US 31E , Nelson Co. 543,859 94,725 322 5,820 
7. US 27 , McCreary Co. 4,161,475 11,000 
8. US 42 , Boone Co. 263,935 3,600 
9. KY 90 , Metcalfe Co. 2,527,030 120,000 2,838 15,353 
10. KY 90 , Barren Co. 1,606,380 60,000 725 1' 500 5,520 33,000 
11. KY 1974 , Fayette Co. 2, 582, 051 33, 176 11,520 7, 650 
12. US 27 , Harrison Co. 1,894,075 42,500 
13. KY 80 , Floyd Co. 1,737,957 25,000 
14. Mtn. Pkwy. , Powell Co. 5,344,272 144,000 16,000 97,500 100,000 
15. Audubon Pkwy. , Henderson Co. 584,846 15,000 4,000 
16. W.K. Pkwy. , Ohio Co. 1,348,000 25,000 10,000 63,480 12,250 
17. I 75 , Scott Co. 2,409,576 35,000 16,000 
18. I 75 , Whitley - Laurel Co. 450,560 19,500 
19. W.K. Pkwy. , Ohio Co. 7,822,023 180,000 12,900 15,480 
20. B.G. Pkwy. , Washington Co. 1,425,000 35,000 8,000 7,632 
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TABLE 17. CASE STUDY LOCATIONS WITH SECTION LENGTH 
AND TIME PERIOD OF ANALYSIS 
===================================:::======================================= 
LOC. BEGINNING ENDING BEGINNING ENDING 
NO. ROUTE COOOY MILEPOINT MILEPOINT DATE DATE 
-----------------------------------------------------------------------
I. I65 Hardin 96.6 103.0 8-21-83 ID-ID-86 
2. 165 Hardin 90.1 99.1 3-14-83 11-3-86 
3. 175 Whitley 0.0 27.9 4-1-83 6-25-87 
Laurel 27.9 50.8 
Rockcastle 50.8 51.7 
4. Mt. Pkwy. Clark 2.678 11.913 9-25-82 12-17-86 
Powell 11.913 17.021 
5. CR 5001 Harrison 4-1-83 8-29-86 
6. US 31E Nelson 20.471 22.471 10-7-82 10-1D-86 
7. us 27 McMreary 16.70 20.53 6-2-83 9-10-87 
8. us 42 Boone 0.0 1.075 5-23-83 4-3-87 
Gallatin 16.045 16.970 
9. KY 90 Metcalfe 0.0 6.95 7-3-82 11-4-86 
10. KY 90 Barren 12.0 22.022 1-15-83 5-19-87 
11. KY 1974 fayette 7.0 9.0 7-25-82 12-22-86 
12. us 27 Harrison 10.0 14.0 4-7-83 5-7-87 
13. KY 80 Floyd 8.0 11.0 10-28-83 12-9-87 
14. Mt. Pkwy. Powell 30.0 35.9 1D-20-83 12-31-87 
15. Adbn Pkwy. Henderson 10.5 15.883 4-!D-84 9-2-87 
16. WK Pkwy. Ohio 81.0 86.5 10-7-83 9-15-87 
17. 175 Scott 127.2 131.2 2-2-84 10-14-87 
18. 175 Whitley 12.5 16.5 11-3-83 6-27-87 
L!!Urel 28.5 32.5 
19. II< Pkwy. l'llhlenburg 64.6 65.7 8-15-83 7-31-87 
~io 65.6 83.9 
20. BG Pkwy. Nelson 38.2 39.3 9-3-83 7-23-87 
Washington 39.2 42.9 
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TABLE 18. ACCIDENT RATES FOR CASE STUDY LOCATIONS COMPARED TO STATEWIDE AVERAGE AND CRITICAL RATES 
=============================================================================================================== 
ACCIDENT RATES (ACC./100 MVM) 
LOCATION HIGHWAY STATEWIDE 51 A lEW IDE PERCENT CHANGE 
NUMBER ROUTE COUNTY TYPE BEFORE DURING AVERAGE CRITICAL BEFORE-DURING 
---------------------------------------------------------------------------------------------------------------
I. I65 Hardin Rural, Interstate 48 56 69 84 16.6 
2. I65 Hardin Rural, Interstate 94 99 69 81 5.3 
3. I75 Whitley Rural, Interstate 50 66 69 74 32.0 
laurel 
Rockcastle 
4. Mt. Pkwy. Clark Parkway 68 88 78 96 29.4 
Powell 
5. CR 5001 Harrison Rural, Two-lane 
6. US 31E Nelson Rural, Two-lane 249 470 302 428 88.8 
7. us 27 McCreary Rural, Two-Lane 220 76 302 401 -65.5 
8. us 42 Boone Rural, ~wo-Lane 527 1322 302 613 150.9 
Gallatin 
9. KY 90 Metcalfe Rural, Two-Lane 186 284 302 397 52.7 
10. KY 90 Barren Rural, Two-Lane 131 97 302 351 -26.0 
11. KY 1974 Fayette Urban, Undivided 946 1603 802 963 69.5 
Four-Lane 
12. us 27 Harrison Rural, Two-Lane 146 211 302 422 44.5 
13. KY 80 Floyd Rural, Divided 370 542 166 215 46.5 
Four lane 
14. Mt. Pkwy. Powell Parkway 83 105 78 105 26.5 
15. Adbn Pkwy. Henderson Parkway 50 36 78 118 -28.0 
16. WK Pkwy. Ohio Parkway 74 137 78 115 85.1 
17. 175 Scott Rural, Interstate 44 73 69 88 66.0 
18. I75 Whitley Rural, Interstate 59 56 69 82 -5.1 
laurel 
19. WK Pkwy. Muhlenburg Parkway 76 117 78 97 54.0 
Ohio 
20. BG Pkwy. Nelson Parkway 87 66 78 115 -24.1 
Washington 
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TABLE 19. SUMMARY OF !!PUT DATA AND ACCIDENT RATES BY CASE STUDY LOCATIO! 
====================================================================================== 
ACCIDENT 
NO. OF LENGTH RATES 
LOCATION TIME PERIOD DAYS ACCIDENTS I MILE AADT IPER 100 MVKI 
--------------------------------------------------------------------------------------
I 08/21/83 10/10/83 49 2 6.40 23438 21.21 
I-65 08/21/84 10/10/84 49 4 6.40 21811 51.41 
HARDIN CO. 08/21/85 10/10/85 49 5 6.40 24500 65.08 
BEFORE CO!STRUCTIOH ' 19 4 6.40 24250 48.22 
DURING CONSTRUCTION 49 4 6.40 22911 55.53 
2 03/14183 11/03/83 229 22 8.95 23214 46.12 
I-65 03/14/84 11/03/84 229 83 8.95 23589 111.68 
HARDIN CO. 03/14/85 11/03/85 229 31 8.95 23644 63.91 
BEFORE CONSTRUCTION ' 229 45 8.95 23502 94.11 
DURING CONSTRUCTION 229 46 8.95 22149 98.66 
3 04/01/83 03/31/84 365 194 51.13 21195 41.14 
1-15 04/01/84 03/31/85 365 249 51.13 22118 59.46 
WHITLEY- 04/01/85 03/31/86 365 204 51.13 24500 44.10 
LAUREL CO. BEFORE CONSTRUCTION ' 365 216 51.13 22824 50.04 
DURING CONSTRUCTION 420 303 51.13 21031 66.29 
4 09/25/82 09/24/83 365 16 14.34 6358 48.01 
KTN. PKWY. 09/25/83 09/24/84 365 28 14.34 1211 13.56 
CLARK- 09/25/84 09/24/85 365 30 14.34 1159 80.05 
POWELL CO. BEFORE CONSTRUCTION ' 365 25 14.34 6929 68.00 
DURING CONSTRUCTION 441 43 14.34 1590 88.36 
5 04/01/83 08/29/83 149 NA NA NA NA 
CR 5001 04/01/84 08/29/84 149 KA NA NA RA 
HARRISON CO. 04/01/85 08/29/85 149 NA NA NA NA 
BEFORE CONSTRUCTION * 14 9 NA NA NA NA 
DURING CONSTRUCTION 149 NA NA NA NA 
6 10/01/82 10/06/83 365 2 2.00 3723 13.60 
u.s 0 31 10/01/83 10/06/84 365 9 2.00 3592 343.28 
NELSON CO. 10/01/84 10/06/84 365 9 2.00 3101 332.63 
BEFORE CONSTRUCTION ' 365 1 2.00 3614 248.60 
DURING CONSTRUCTION 368 13 2.00 3162 469.51 
1 06/02/83 06/01/84 365 9 3.83 3511 180.29 
u.s. 21 06/02/84 06/01/85 365 15 3.83 3161 285.27 
McCREARY CO. 06/02/85 06/01/86 365 10 3.83 3115 192.54 
BEFORE CONSTRUCTION ' 365 II 3.83 3683 220.15 
DURING CONSTRUCTION 463 5 3.83 3116 15.88 
8 05/23/83 04/03/84 315 5 1.08 1439 1026.10 
u.s. 42 05/23/84 04/03/85 315 2 1.08 1602 368.68 
BOONE CO. 05/23/85 04/03/86 315 1 1.08 1442 204.79 
BEFORE CONSTRUCTION • 315 l 1.08 1494 526.99 
DURING CONSTRUCTION 315 6 1.08 1340 1322.29 
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TABLE 19 CONTINUED 
ACCIDE~T 
NO. OF LENGTH RATES 
LOCATION TIME PERIOD DAYS ACCIDENTS !MILE AADT !PER 100 MVM) 
~-~-----------------------------------------------------------------------------------
9 07/03/82 07/02/83 365 12 6.95 2037 232.23 
KY. 90 07/03/83 07/02/84 365 6 6.95 2049 115.41 
METCALFE CO. 07/03/84 07/02/85 365 11 6.95 2064 210.06 
BEFORE CONSTRUCTION ' 365 10 6.95 2050 185.87 
DURING CONSTRUCTION 486 20 6.95 2082 284.44 
10 01/15/83 01/14/84 36 5 14 10.02 4397 87.05 
KY. 90 01/15184 01/14/85 36 5 20 10.02 4619 118.37 
BARREN CO. 01/15/85 01/14/86 365 32 10. 02 4746 184.34 
BEFORE CONSTRUCTION ' 365 22 10.02 4 587 131.11 
DURING CONSTRUCTION 489 23 10.02 4816 97.4 5 
11 07/25/82 07/24/83 365 29 2.00 5717 694.94 
KY. 1974 07/25/83 07/24/84 365 37 2.00 58 90 860.53 
FAYETTE CO. 07/25/84 07/24/85 365 56 2.00 6054 1267.24 
BEFORE CONSTRUCTION ' 365 41 2.00 5887 946.34 
DURING CONSTRUCTION 512 10 2 2.00 6214 1603.11 
12 04/07/83 04/06/84 365 2 4.00 2302 59.51 
u.s. 27 04/07/84 04/06/85 365 6 4.00 2384 172.42 
HARRISON CO. 04/07/85 04/06/86 365 7 4.00 2364 202.81 
BEFORE CONSTRUCTION ' 365 5 4.00 2350 145.74 
DURING CONSTRUCTION 396 8 4.00 2393 211.10 
13 10/28/83 10/27/84 365 37 3.00 9753 346.46 
KY. 80 10/28/84 10/27/85 365 43 3.00 9734 403.43 
FLOYD CO. 10/28/85 10/27/86 365 39 3.00 9903 359.67 
BEFORE CONSTRUCTION * 365 40 3.00 97 97 369.78 
DURING CONSTRUCTION 401 61 3.00 10132 541.61 
14 11/20/83 12/31/84 365 5 5.90 6358 36. 52 
MTN. PKWY. 11/20/84 12/31/85 365 12 5.90 1271 7 6. 64 
POWELL CO. 11/20/85 12/31/86 365 20 5.90 1159 129.73 
BEFORE CONSTRUCTION ' 3 65 12 5.90 6929 82.65 
DURING CONSTRUCTION 4 06 19 5.90 1590 104.50 
15 04/10/84 09/02/84 144 5.38 3291 0.00 
AUDUBON 04/10/85 09/02/85 144 5. 38 3465 31.23 
PKWY. 04/10/86 09/02/86 144 5.38 3533 109.54 
HENDERSON CO. BEFORE CONSTRUCTION ' 144 5.38 3430 50.15 
DURING CONSTRUCTION 14 4 5. 3i 3634 35.50 
16 10/07/83 09/15/84 343 3 5.50 3910 40.67 
W.K. PKWY. 10/01/84 09/15/85 343 4 5.50 4069 52.11 
OHIO CO. 10/01/85 09/15/86 34 3 10 5.50 4266 124.26 
BEFORE CONSTRUCTION ' 343 6 5.50 4082 7 3. 59 
DURING CONSTRUCTION 343 11 5.50 4248 131.26 
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TABLE 19 CONTINUED 
ACCIDEN1 
NO. OF LENGTH RATES 
LOCATION TIME PERIOD DAYS ACCIDENTS I MILE AADT IPER 100 KVM) 
--8-----------------------------------------------------------------------------------
17 Ol/Ol/84 10/14/84 253 II 4.00 24579 56.28 
I-75 02/02/85 10/14/85 253 7 4.00 23348 29.63 
SCOTT CO. 02/02/86 10/14/86 253 9 4.00 20198 14.03 
BEFORE CONSTRUCTION ' 253 10 4.00 22708 43.52 
DURING CONSTRUCTION 253 17 4.00 22972 73.13 
18 11/03/83 06/27/84 235 28 8.00 22593 65.92 
I-75 11/03/84 06/27/85 235 16 8.00 21111 40.31 
WHITLEY- 11/03/85 06/27/86 235 27 8.00 20797 69.06 
LAUREL CO. BEFORE CONSTRUCTION • 235 24 8.00 21500 58.55 
DURING CONSTRUCTION 235 24 8.00 22639 56.39 
19 08/15/83 07/31/84 350 23 19.40 4292 78.92 
i.K. PKWY. 08/15/84 07/31/85 350 28 19. 40 4215 97.83 
OHIO CO. 08/15/85 07/31/86 350 14 19.40 4088 50.43 
BEFORE CONSTRUCTION * 350 22 19.40 4198 76.00 
DURING CONSTRUCTION 350 34 19.40 4263 117.45 
20 09/03/83 07/ll/84 325 8 4.80 5158 99.43 
B.G. PKWY. 09/03/84 07/23/85 325 6 4.80 4964 77.48 
WASHINGTON CO. 09/03/85 07/23/86 325 6 4.80 4653 82.67 
BEFORE CONSTRUCTION t 325 7 4.80 4925 86.78 
DURING CONSTRUCTION 325 5 4.80 4857 65.99 
' AVERAGE OF THREE YEARS BEFORE CONSTRUCTION 
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H:BLE 20. NU~iBER OF ACCIDE!HS BY CASE STUD\' LOCATION 
BEFOF:E CONSTEUCTION [iUR WS CONSTRUCT I QN 
TOTAL WG~K ZONE INJURY FATAL TOTA~ WOF:K ZONE INJURY FATAL 
LOCATION ROUTE COUNTY ACCIDEN~S ACCI DEt~ TS ACC I DtNTS ACC I DEf~TS ACCIDENTS ACCIDENTS ACCIDENTS ACCIDEiHS 
!. I-65 Har :Ji :1 i 1 0 2 (l 0 
2. l-65 Hardin 136 34 2 46 9 
3. I-75 Whi t 1 r:o;! - 647 "•~ I 181 9 4 
Leure! 
4. Mtn. Pkwy. Clark - ?it 19 43 5 
Fo1ell 
0 CR 5001 Harrison NA NA 
6. u.s. 31 N;:;lsDn i::'~· 0 0 13 6 !,! 
7 l,J,;;;, 27 McCreary 34 16 0 
tJ, u.s. 42 B!:·c,ne , 0 4 0 6 v 2 i) 
9 KY. 9>} Metcalfe 29 13 20 5 6 0 
10. KY cr·, Barren IJC JV 0 23 0 7 
i ' KV, 1974 '=ayette 122 i} ji}2 10 2C 
1" u.s. 27 Ha;-:-ison 15 4 
1" 
,j. KY 8(l Floyd 11 Q 4 53 3 67 3 37 
14. Htn. PkHy. Powell 37 16 19 2 
15. Adbn. Pkwy. Henderson 4 0 0 
b. w.K. Ph,;; Ohio 17 
'""! 0 7 ' ' 3 .. 2 0 
17. I -75 Scott 30 8 0 17 0 0 
18. l-75 ~!hitiey - 71 3 21 24 2 6 
Laurel 
19. w.K. Pkwy. Ohio 65 0 0 34 9 12 
20. E.G. pi->~\! 
"''I Washington 20 0 12 0 5 0 
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TABLE 2!. SUMMARY OF WDRi: ZONE ACCIDENT CONDITIONS AND CHe.fACTERISTICS 
CASE STUDY LOCATIONS 
COiiD!T!ON OR 
CHARACTERISTIC W l LDC. E LDC. 3 LOC. 4 LOC. 5 LDC. 6 LOC. i LOC. B LOC. 9 LOC. 10 
TOTAL ACCIDENTS 
LIGHT CONDITIONS 
DAY 
DP.V.t: 
SURFACE CO~W lT I m;s 
SEVERITY 
DRY 
~ET 
;~;OW!lC:E 
SLUSH 
MUDDY 
PDQ 
INJURY 
FHTAL 
TOTAL VEHICLES 
RDHD CMhF:ACiEH 
NA 
NA 
NA 
NP. 
•• .. H 
NA 
tiA 
NA 
STRAIGHT & LEVEL NA 
STF:AIGHT & GRADE NA 
STRAIGHT & HILLCREST NA 
CURVE & LEVEL 
CUE1'E t 6P.ADE 
CURVE & HILLCREST 
VEH:CLE TYPE 
CAR 
TF:UCK 
OTHER 
NA 
NA 
NA 
9 
2 
9 
9 
16 
5 
3 
11 
5 
40 
1 
5 
43 
3 
32 
13 
1 
90 
27 
1S 
3 
62 
26 
2 
5 
4 
5 
10 
2 
3 
6 
1 
3 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
.~A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
31 
NA 
NA 
NA 
"' 
;,H 
NA 
NA 
NA 
~A 
NA 
NA 
NA 
NA 
NA 
2 
2 
3 
E 
NA 
NA 
NA 
Nt 
NA 
NA 
NA 
Ne 
NA 
NA 
NA 
NA 
NA 
tiA 
NA 
5 
3 
2 
2 
5 
7 
5 
7 
NA 
NA 
NP. 
Nf. 
hA 
NH 
NA 
NA 
NA 
T.4BLE 21. SUMI'L4RY OF WORK 2GNE ACCIDENT CONDITIONS AND CHAF:P.CTERISTlCS \CONT.) 
CASE STUDY LOCATIONS TDTAL 
'-_I H:... .... CONDITION DR 
CHARACTERISTIC LUC. 11 LOC. 12 LDC. 13 LDC. 14 LOC. 15 LOC. 16 LOC. 17 LOC. 18 LOC. 19 LOC. 2(; LOC. 
TOTAL ACCIDENTS 
LIGHT CONDITIONS 
DAY 
SUR~ACE CDr~DlTIDNS 
DRY 
WET 
s:mwncE 
SLUSH 
MULDY 
FATAL 
TDTAL VEHICL~S 
ROAD CHARACT~R 
STRAI8HT & LEVEL 
STRA:GHT & GRADE 
STRHIEHT & HILLCREST 
CURVE & 6RADE 
VEHICLE Tl'PE 
CAR 
TRUCK 
OTHER 
10 
5 
5 
3 
2 
8 
2 
t9 
4 
3 
2 
14 
5 
3 2 
3 2 
3 
2 
4 
6 4 
6 3 
32 
3 NA 2 
2 NH 
N.~ 
NA 
NA 
3 N~. 2 
w H
NA 
NA 
NA 
NA 
NA 5 
NA 
4 NH 6 
NA 2 
NA 
fJl.l 
NA 
NA 
NA 
2 NH 6 
NA 
2 NA 
8 
5 
4 
i 1 
6 
2 
9 
2 
c 
99 
74 
3 
1 
21 
..::w 
9 
2 
0 
0 
,, 
0' 
37 
180 
49 
29 
2 
b 
13 
0 
131 
32 
1 7 
TABLE 22. SUMMARY OF ACCIDENTS BY TYPE AND CONTRIBUTING FACTORS . 
==================================================================================================== 
LOCATION 2 3 4 5 6 7 8 9 10 
·---------------------------------------------------------------------------------------------------DIRECTIONAL ANALYSIS 
REAR END - BOTH GOING STRAIGHT NA 2 NA NA NA NA 
REAR END - ONE VEHICLE STOPPED NA 2 NA NA NA NA 
REAR END - BOTH MOVING NA 18 3 NA NA I NA I NA 
SIDES~IPE - SAME DIRECTION NA 7 10 I NA NA NA NA 
RAN OFF ROAD NA I I NA NA NA NA 
ANGLE - LEFT TURN NA NA NA NA NA 
COLLISION WITH NON-FIXED OBJECT NA 5 NA NA NA NA 
COLLISION WITH FIXED OBJECT NA 5 I NA NA NA NA 
SIDESWIPE - OPPOSITE DIRECTION NA NA NA NA NA 
VEHICLE LEAVING PRIVATE DRIVE NA NA NA NA NA 
INTERCHANGE RAMP RELATED NA NA NA NA NA 
HEAD ON NA NA NA NA NA 
OVERTURNED NA I NA NA I NA NA 
COLLISION WITH ANIMAL NA NA NA NA NA 
COLLISION ~ITH PEDESTRIAN NA NA NA NA NA 
MIDBLOCK ACCIDENT NA NA NA NA NA 
OTHER NA NA NA NA NA 
OTHER CONTRIBUTING FACTORS 
DRIVER INATTENTION NA 6 12 NA NA NA 3 NA 
FAILURE TO YEILD RIGHT OF ~AY NA 4 10 NA NA NA NA 
FOLLO~ING TOO CLOSE NA 15 3 NA NA NA NA 
UNSAFE SPEED NA 4 NA NA NA 6 NA 
LCOHOL RELATED NA 2 I NA NA NA NA 
IMPROPER TURN NA NA NA NA NA 
BRAKES DEFECTIVE NA NA NA NA NA 
FELL ASLEEP NA 2 NA NA NA NA 
IMPROPER PASSING NA 2 NA lA NA NA 
TIRE FAILURE NA I NA NA NA NA 
STEERING FAILURE NA NA NA NA NA 
TOW HITCH DEFECTIVE NA NA NA NA NA 
LIGHTING DEFECTIVE NA NA NA NA NA 
ANGLE - LEFT TURN NA NA NA NA NA 
NONE DETECTED NA 20 128 8 NA NA 4 NA 6 NA 
OTHER NA 6 NA NA I NA NA 
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TABLE 22. SUMMARY OF ACCIDENTS BY TYPE AND CONTRIBUTING FACTORS (cont.) 
============================================================================================================= 
TOTAL All 
LOCATION 11 12 13 14 15 16 17 18 19 20 LOCATIONS 
-~-----------------------------------------------------------------------------------------------------------
DIRECTIONAL ANALYSIS 
REAR END - BOTH GOING STRAIGHT NA 2 
REAR END - ONE VEHICLE STOPPED 2 NA 6 
REAR END - BOTH MOVING 3 NA 27 
SIDESWIPE - SAME DIRECTION 2 2 NA 2 24 
RAN OFF ROAD NA 2 5 
ANGLE - LEFT TURN NA 2 2 
COLLISION WITH NON-FIXED OBJECT NA 3 11 
COLLISION WITH FIXED OBJECT NA 8 
SIDESWIPE - OPPOSITE DIRECTION NA 
VEHICLE LEAVING PRIVATE DRIVE 2 NA 2 
INTERCHANGE RAMP RELATED NA D 
HEAD ON NA 
OVERTURNED NA 5 
COLLISION WITH ANIMAL NA 
COLLISION WITH PEDESTRIAN NA 
MIDBLOCK ACCIDENT NA 2 
OTHER NA 1 
OTHER CONTRIBUTING FACTORS 
DRIVER INATTENTION 2 NA 2 5 34 
FAILURE TO YEILD RIGHT OF WAY NA 2 2 22 
FOLLOWING TOO CLOSE NA 21 
UNSAFE SPEED NA 11 
ALCOHOL RELATED 2 NA 6 
IMPROPER TURN NA D 
BRAKES DEFECTIVE NA 1 
FELL ASLEEP NA 2 
IMPROPER PASSING NA 3 
TIRE FAILURE NA 1 
STEERING FAILURE NA D 
TOW HITCH DEFECTIVE NA D 
LIGHTING DEFECTIVE NA I 
ANGLE - LEFT TURN NA 1 
NONE DETECTED 29 5 4 6 NA 6 12 2 232 
OTHER 2 NA 13 
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APPLICATION 
A A A----+--
fXXl ~ 
4 
lXXI ~ fXXl IME!:!l 
5 
L _ ____, 
6 SO'' X 24'' 
LEGEND 
This drawing a~ to lane clasure of shoulder or median lanes on two direction multi-lone highways with .ft 
medians over s1x (6) feel in width. 1.1 P1lr!able Flashing Arrow 
SIGNING AND SFIICING TABLE of Flagman 
NORMAL POSTED "t:' SIGNS SIGN SIZE SPEED ADVISORY SPEED "A" <D Or as directed I: Sign 
SPEED. LIMIT fi REQUIRED (I THRU 5) ADVISORY PLATE SIZE FT. by !he Engineer L Length of Transition 
55 and above 900 I lhru 6 48"X 48" 45 <D 24''X 24'' 500 • CHANNELIZATION DEVICES 
45 to 50 600 31hru 6 48"X 48" 3 5 <D 24"X 24" 500 Cones 
35 to 40 440 31hru 6 48"X 48" 25 <D 24"X 24" 250 0nms 
Less than 35 360 31hru 6 48"X 48"or None Req'i' 24"X 24'' 250 T"""li 8cl iwdes WxW w - 1 
Traffic Cones, Tubular Marl<ers, Dnms ,;,. ~ li 8arricodes shall be mainla~ llroughaul !he entire 1englh of !he inmediale construclion area. Spacing of Chonnelizalion Devices Tobllar Morl!ers 
shall no!"""""' f!lrly!4CUt. fhrtx91oullhe """' site· and !he lrunsilian zane. (Note• Skip lines on pavement are normally forty (40) feel from begining of line to begining of line.) . 
The Engineer may require !he use <>f Dnms or Type li Barricades in lieu of Cones or Tub~r Markers if !he closure fime exceeds four(4) days. 
The signs shall be moved behind !he ditch line, and made inaccessible to !he view of traffic or covered, al any lime !he lane is not physically closed. 
The portable flashing arruw shall be required when the normal posted speed limit is greater !han 45 MPH. At speeds less than 45 MPH, a flagman may 
be used in lieu of the portable flashing arrow as specified in the plans or as directed by the Engineer. When a flagman is used, the 11Fiagmon Ahead" sign shall 
be subsfituted for the 11(Left} Right Lane Ends Sign~' All traffic control devices reguired on this drawing shall conform to the reQuirements shown on the current 
edition of Standard Druwing No. TSC 260, TSC 270, and to !he Deportment's ''Manual On Uniform Traffic Conlrul Devices •: Use "750 Fl." on sign No.3 when !he KENTUCKY 
normal posted speed limit is 40 miles per hour or less. DEPARTMENT OF HIGHWACVII 
Sign spacing may be modified or adjusted slightly to fit the physical conditions encountered such as driveways, approach roads, etc. Such modifications 
shall hove !he oppruvol of !he Engineer. 
When approach roods· and intersecting streets are encountered, some additional si?.ning may be required on these roads and streets which is not shoWn on 
this drawing. Such signing shall conform to the requirements of the Deportment's 1 Manual On Uniform Traffic Control Devices 11 as directed by the Engineer. 
LANE CLOSURE 
CASEm 
STANDARD DRAWING No. TSC 210-03 
-
................ - ~ 
Figure 2. 
NOTES: 
1. Taper Formula: 
l•SXW for speeds ol 45 or more, 
L~~' lor speed• of 40 or less. 
Where: 
L~Minimum length of taper. 
S ~Numerical value of po<ted speed 
limit prior to work or 85 
percentile •peed. 
W•Width of offset. 
2. The maKimum spacing between 
channeliling devices in a taper should 
be approximately equal in feet to the 
speed limit. 
J. Flashing warning lighu and/or flags 
maY be used to call attention to the 
early warning signs. -
ARROW 
KEY: 
• • Channelizing de~ ices 
ao;, Arrow Panel (Optional) 
~ Flashing Warning light (Optional) 
TRAILER OR TRUCK WITH 
FLASHER OR ARROW PANEL 
Figure 6- ro. Typical application-closing multip/ft lanes of a multilane highway. 
68-12 
MUTCD Drawing for Closing Multiple Lanes on a Multilane Highway 
36 
.., 
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Figure 3. Standard Drawing for Median Crossover and Two-lane, Two-Way 
Operation ... ~ ~---- _______ -~ _____ _ 
W2Q-I 
------
Located 2600 Ft in 
od1IOI1Ce of lane closure 
60"x 24'' 
END 
CONSTRUCTION 
G20-2 
r--A A A L I 2L 
I rl'3 L A___, r r ~ 
~~~~ W9-2 WI-4L 
Wl3-l 
GENERAL NOTES APPLICATION 
KEEP 
... 
@) Normal Lone Width (min.) 
riOL /
1 
ROAD 
CLOSED Rll-2 
48"x3d' 
The signs shell be IT1IlY!!d behi1d the dilch line ond mx1e inaccessible to the view 
of traffic or CX>Ien!d, at anytime the median CltlSSCM!r is not in use. 
This drawing applies to a median CIOSS<M!I' on rruti-lone highways with 
a median width greater than six (6)1ee!. 
SIGNING AND SPACING "DIBLE 
DO 
NOT 
All traffic cantrol devices ""'Ui'ed on this drawing sholl ccr1fonn to the ~ 
shown an the "Deeail 01 Miscelianeous Traffic Control Devices", "Flashing 
Arrow", ond to the Bureau's "Manuol On Uniform Traffic Centro! Devices." 
NORMAL POSTED SIGNS NOT SIGN SIZE SPEED ADVISORY ·~ "A" 
"Two-Way Traffc" sign(s) shall be repealed fM!r'J one-qua1er in;1e (ITI!llnled bock-
lo-bock facing both direclions d lrallic) in the two-way traffic sectian when 
the disU"ce is ~ than one~r mile in length. 
SPEED LIMIT REQUIRED aATE .EI .EJ. 
55 ond above All Req As i1dicoled As directed 750 500 
45 to so 1 a 2 As indicated by the 600 500 
:!5 to 40 1 a 2 35 a below 440 250 
See deltil 
of aoss-
O\/OfS in 
plans 
~-CLOSED· 
·CLOSED· 
@ 
= Concrete Barrier' 
-crash Cushian Type VI-T 
::JJ:· · P!>r1oble Flashing AmM 
·c l..!ngth ct llansllian 
1:59> 
tl Signs bock to bock 
e CHANNEl.JZATION DEVICES 
Cancrete Barrier 
Dn.ms 
Cones 
Tubular Morl<ors 
Sign spacing rray be modified or adjusted slightly 1o lit the geometric oanditions 
encountered such as cm-ays, ~ch roods, etc. Such modfficolions 
s11o11 hove the cwmwl of the Engineer. 
Less than 35 1 a 2 Optianol size Engineer 
The optilnol sign size shall be 36''x 36" for the 48"x 48", 24''x 30" 
ftr fhe 3611 X 48". 
360 250 USE WITH CUORENT STD. !MIG TSC-246 
KENTUCKY 
BUREAU OF HIGHWAYS 
When cpprooch roads ond intersecting s1ree1s ore encountered, some odditiond 
sigring moy be ~ an these roods ond sfn!ets which is not shown an 
lhis drawing. Such signing shall ccr1fonn 1o the requirements of the Bureau's 
"Monuol On Uniform Tmlfic Control Devices" as direCted 1>t the Engineer. 
@ See Current Stondom Dmwing TSC-246 for nole. 
Cancrete Barrier, Drums, Canes or Tobulor Morlu!rs slloll be moinluined lhrougl"clut 
the entire length of the immediate construct ian creo. Spacing ri Ch:melizalian 
Devices shall nri e><ceed 40 feet throughout the work si1e ond the ITansitian 
""""· ( Nole' Skip ines on pavement ore normally 40 feel from begirring of ine 
to begiming ofli"le.) 
MEDIAN CROSSOVER 
CASE II 
STANDARD DRAWING No. TSC 245-05 
-J:?"'-f,!!t:· r.: --~- -/~~.-.... 
Figure 4. Use of Metal Drums as Channelizing Devices and Concrete Barrier as 
Separation Device {Two-Lane, Two-Way Operation on KY 80 in Floyd 
County) 
Figure 5. Use of Type II Barricades as Channelizing Devices and Concrete 
Barrier as Separation Device (Two-Lane, Two-Way Opertion on 
Mountain Parkway in Powell County) 
38 
Figure 6. Use of Metal Drums as Channelizing Devices and Flexible Tubular 
Markers as Separation Devices (Two-Lane, Two-Way Operation on 
Audubon Parkway in Henderson County) 
Figure 7. Use of Flexible Tubular Markers as Separation Devices (Two-Lane, 
Two-Way Operation on Western Kentucky Parkway in Ohio County) 
39 
Figure 8. Use of Traffic Cones as Separation Devices for Two-Lane, Two-Way 
Operation on !75 in Scott County 
Figure 9, View Showing Two-Lane, Two-Way Operation on !75 in Scott County 
40 
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Figure 10. Standard Orawing for a Oetour on a Two-Lane Highway 
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End 
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CONSTRUCTION 
LEGEND 
~ Sign 
llill2 W:lrl< A1e0 
=Type m Barricade 
All traffic control devices shall comply vfflh Current Standard Drawing TSC- 261, and all signs!" Including those required on the oass•oads, · 
shall conform to the requft'ements of the Department's ''Manual on Uniform Traffic Cont:-ol Devices. When approach roods and intersecting streets are 
enccun1ered some addrtiooal signing iroY be required as direeted by the Engineer. Sign spacing may be modified or adjusted slightly to frt the 
e CHANNELIZI!JlON DEVICES 
Onrns ar Type II Barricades 
PAVEMENT MARKERS 
11!1 Type m: Bi-Directional 
(Yellow) (Center of Double 
Lines) 
physical conditions encaunlered such as driveways, approach roads, etc. 
Channelization Device spacing shall nat exceed twenty feel (20'l. 
(j) Raised pcM!ITII!nt markers are required only for hard surface roadway having on avemge daily traffic of IOCXf or mare: ond shall be 
maintained thioughoul the enlin! limrts ond spaced twenty feel (20') on centers. Pavement marllings which moy create confusion shall be 
obliteroted. Advisory speed signs shall be as determined elsewhere in the pions by the Engineer. 
~ Signs shown ore for one direclian traffic only ond shall be repeated for traffic in the 9PPOSrte direction. When traffiC spee<;l is less lhan 
35 MPH, Double Yellow Lines may be shortened on each end by Five Hundred feel (500'), ond the "No Passing Zone" and "End Construction" 
signs adjus1ed occardmgly. 
a> Reverse Tum Signs (WI-3) shall be used in lieu of Reverse Curve Sign wrth advisory speeds of 30 MPH or less. 
When o bid rtem is specified on the plans ond/or proposal Pavement Markers shall be constructed and paid for in 
accordance with this drawing and Special Notes for Pavement Markers, currerrt edition. 
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BY-PASS DETOUR 
TWO-LANE HIGHWAY 
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Figure 11. Standard Drawing for a Single-Lane Closure on a Two-Lane Highway 
6011 x 24" 5 
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ROAD 
1500 FT 
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GENERAL NOTES 
The signs shall be moved behind the ditch line and made inaccessible to the 
view of traffic or covered, at any time the lane is not physically closed. 
Where traffic is stopped or considerably slowed in advance of the work area 
in the closed lane, the taper may be short, just long enough for traffic 
to tum comfortably into the appropriate lane. 
In the case of a series of more than one (I ) lane closure per mile, signs 
number I and 5 may be omitted on the interior approaches between 
successive lane closures. · 
The Engineer may require the use of Onrns or Type I Barricades in lieu of Canes 
or Tubular Marias if closure time exceeds four (4) days. 
All traffic control devices required on this drawing shall conform to the 
requirements shown on the 11 0etail Of Miscellaneous Traffic Control 
Devices" and to the Bureau's "Manual On Uniform Traffic Control Devices." 
Sign spacing may be modified or adjusted slightly to fit the physical 
conditions encountered such as driveways, approach roads, etc. 
Such modifications shall have the approval of the Engineer. 
When approach roads and intersecting streets are encountered, some 
additional signing may be required on these roads and streets which 
is nof shown on this drawing. Such signing shall conform to the require-
ments af the Bureau's "Manual On Uniform Traffic Control Devices" as 
directed by the Engineer. 
On signs No. 2,3 and 4 use appropricrte legend as indiccrted in the SIGNING 
AND SPACING TABLE 
A I cON~~cnoN .I 
5 60 11 X24 11 
APPLICATION 
This drawing applies to lane closures on two-lane two-direction 
highways either in an isolated case or in a series of closures. 
Sl!>~l~!> ll~l:l SPilCI ~G IA!lL.E 
NORMAL POSTED SIGNS SIGN SIZE II All 
SPEJ;;Q L,IMII REQUIR[;;Q (I thru 4) FT. 
55 MPH Stabilized lthru 5 48"x 48'' 500 
Shoulder 8Ft. or more 
55 MPH Stabilized 2 thru 5• 48"x 48" 500 
Shoulder less than 8 Fl. 
45 to 50 MPH 2 thru 5 48"x 48" 500 
35 to40 MPH 2 thru 5 48"x 48" 250 
Less than 35 MPH, 3 thru 5 36"x 36" 250 
•Sign No. I optional ond may be required in the traffic notes or by 
the Engineer. 
LEGEND 
=l Sign 
-.Work Area 
~ Flagman 
• CHANNELIZtmON DEVICES 
Canes 
Onrns 
Type I Barricades 
Tubular Markers 
Drawing not to scale 
Use with current tsC-260 
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APPENDIX A 
EXAMPLES OF TRAFFIC CONTROL OPERATIONS 
AT CASE STUDY LOCATIONS 
43 

SINGLE-LANE CLOSURE ON MULTILANE HIGHWAY 
LOCATION 3 - 175 - WHITLEY AND LAUREL COUNTIES 
Advance Warning Sign - Road Construction 1 Mile 
Variable Message Sign - Merge Right 
45 
Advance Warning Sign - Left Lane Closed 1/2 Mile 
Advance Warning Sign - Left Lane Closed 1500 Ft. 
46 
Advance Warning Sign - Left Lane Ends 45 MPH 
Advance Warning Sign - Merge Right 45 MPH 
47 
Taper Using Type II Barricades and Flashing Arrow 
TWO-LANE, TWO-WAY TRAFFIC OPERATION 
LOCATION 14 - MOUNTAIN PARKWAY - POWELL COUNTY 
Variable Message Sign - Merge Left 
Advance Warning Sign - Right Lane Closed 1/2 Mile 45 MPH 
49 
Advance Warning Sign - Right Lane Closed 1500 Ft. 35 MPH 
Advance Warning Sign - Right Lane Ends 35 MPH 
50 
Advance Warning Sign - Marge Left 35 MPH 
Taper Using Type II Barricades - Flashing Arrow 
51 
Reverse Turn Sign Approaching Detour 
Detour and Two-Way Traffic Signs 
52 
DETOUR ON TWO-LANE HIGHWAY 
LOCATION 6 - US 31E - NELSON COUNTY 
Advance Warning Sign - Road Construction 1 Mile 
Advance Warning Sign - Road Construction 1/2 Mile 
Advance Warning Sign - Road Construction 1500 Ft. 
Advance Warning Sign - Detour 1000 Ft. 
54 
Reverse Curve Sign Approaching Detour 
Road Closed and Detour Sign 
55 
SINGLE-LANE CLOSURE ON TWO-LANE HIGHWAY 
(WITH TEMPORARY TRAFFIC SIGNAL) 
LOCATION 9 - KY 90 - METCALFE COUNTY 
f 
Advance Warning Sign - Road Construction 1 Mile 
Advance Warning Sign - Road Construction 1/2 Mile 
56 
Advance Warning Sign - Road Construction 1500 Ft. 35 MPH 
Advance Warning Sign - One Lane Road 1000 Ft. 35 MPH 
57 
Signal Ahead Sign 
Temporary Traffic Signal, Type III Barricade, and Concrete Barrier 
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